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(54) SEMICONDUCTOR DEVICE AND MANUFACTURE THEREOF 

(57)Abstract 

PURPOSE: To miniaturize a semiconductor device having a 
number of built-in circuits, to bring the device into a high 
functional state, to bring it into a low power consuming 
state and also to simplify its manufacturing process. 
CONSTITUTION: A plurality of circuits having different 
functions such as a resistance element, an analog circuit 
containing a resistance element, a capacitor element and 
the like, for example, and a DRAM are formed on the same 
silicon substrate, and the main part of the above-mentioned 
circuits is constituted by a common layer which is formed 
simultaneously. For example, the capacitor lower part 
electrode 131 of the capacitor element and the storage 
node 205 of a DRAM cell are constituted by the two layer 
films of the third layer polysilicon film and an amorphous 
silicon film, and these two layers are deposited 
simultaneously. Also, the capacitor insulating films 132 and 
206 of each part are constituted by the silicon nitride film 
which is simultaneously deposited, and the polysilicon film 
which is deposited simultaneously with a capacitor upper 
electrode 133 and a plate electrode 207. Especially, by conforming the manufacturing process of 
other circuit to the manufacturing process of the DRAM, all processes can be performed smoothly. 
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1 

**#**LhKJ&J«$*tfc, D RAM© 
ft 1 WaHmJf i: x 

iiirE#*flt*«JiujB*sitfc, Mosf7>">'x?o 

PROMWr-Mt, D R AMWjgaiHlS&^<0ll8& 
KKtt&ftfcS*«T»ttE2BrL.<U:±»*II, «fitX 
\t^ytrtf9i 9 4 4*2 *fl|;cTii!K 

iote* i ©*m§ t mum 2 ogwe t uisi-isia 

[»jjt®2] frEft2 0i*Ml;t* D R A M?)JI§l£2Ia] 

[»*S3 3 «TE»2<?5*m«»±DRAMOfflffl|lI» 

«fE^SWTSPSffif±, Sv^^LTIfctt^fiTtft 1 
*>T«*« t ft 2 OTgGS* t * $> * *) , 

©JiSBSffi t ft 2 <D_tg&m« t h 4 1) , 

ffJEft 1 ©T»m*fclWE*2 0±«**fc l±*$l«K 

&tt * tix^z tmzmtm 2 *>t«w* t ustzm 1 © 
m*m 1 ^E«w#i»#^s 0 

cD_hg&m® i ft 2 o_Lgi$mffi t a> h 4 *) , 

<OT§l5«g t ft 2 (OTUmm t jfr> h 4 <0 , 
HtTEft 1 <0JigBmffii:mrEft2 OTSB«ffit (±«*6Dlc 
fc^KlftEft 2 0±gRm®i: MEft 1 <r> 

i ^e*o***««o 

**8fo, LSI <7?AtB^3 -f y?-7i'f X OB&^rHfJS; 
lWE^*flE*«±U^JS$ilfc, DRAM^y-HSl 

auk-*-* h7>ifx?0>m2<Dy-h&mmti:ffiz.x 

fJEft 1 or- MUtKfcllfrEft 2oy- hIKJtKfctt 
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TitEn ^ *»C0T^«bft (n-1) #§<73jg 

•as * jgjfti- & t m ft iz flrETM** * j&s-t- -5 ft 1 <d 

fTEft (n-l) #§O*m*<0-tK*ft*|t A 
ft 2 ©Igt, 

10 ffi&mmm<v±izmmn®<DmwB<?>o*><r>Tfrt>mn 
&B<omm.miMj&-t2> tmmzmn^s.mmm<o±i l z 

(nl±3J0LJiO3*E») Wi^iittiDRAMfcii 

mu&fcjLit-i^y? **M®.-rz>tmmz, tJEnn 

Oiti^HWbS (n-l) #BX»±ftn#g 
[0 0 0 1] 

iftsta tr*m&&ft<r>wa& tut*. 

[0 0 0 2] 

-f T«»<»*?fir«»«: t*C0->^T-AI±. #^^4A^fg 

1"J:TtC, DRAM, MPU, I/OEB&, A/D^ 
UK, D/ASe»@tt, SCF (^-f yf- h • 

iffi, MASK-ROM, f-EEPR 
OM, High VoltagelUSS^r-*Ao tLX, ZtihV 
Iftli. Mxtfr'-f y^^Htt (CMOS 

[0 0 0 3] 

[^W7i*»ifcL i 3 ti-AII®] U^T, ^;p^->t' 
Tv^Tjf, ztihOL S I li^yn-txi±(± C*^e>M 

50 sH-a t4-5t, «affc-r<5/-*oBa«&i»7>«i«x., ^ 
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[0 0 0 4] 2*:, 0ttO«»^J:o-Cli, *«B'fb* 1 ffl 
lt4IHeSi f *ao miOliitt^cOLSI cDtfrftrfcco 

[0 0 0 5] :<0±oi:, Tf-n^ms&iaJA^^^cO h 

[0 0 0 6] (1) T-f-uvmmmul S w 

6*!M»*SIMOS F5>^^*^it4itWf* 
Lv>o ; OMO S F 7 > y X ? <0«ttli/<7 ^ - ^ i 

H*-et± a fcv» j: "9 fcft/hr- nn 

*&*D**a**|};*.t\ (gm) 
[0 0 0 7] ( 2 ) #S3HT- <75#*# ttOS-fk 

fflJS • JtffiJS) a*MfbU 

[0 0 0 8] *»Wl±»f*»*jSK**r!fl:$*Lfct«)-e 

# <b ft & <£ a I z -f Z> Z. b £ g m t i- 2> o 
[0 0 0 9] 

». »*sio*W!Wii:fc*ft¥aii, 40 

& HSXli^ b U-^«SJ: "9 4*» 1 <D* 

iKNG¥*fMfe8LhKJBJS3*tfc, MOS F9> 

PROM^r-hSl, DR AM<Ojgj21IS&& 

m. mKjL\±4yy? v i <o tcz>m2<r>mnm t *mk 
Tfc ij , fria^ i cosm® fci»E» 2 ogia© t i±ibj- 

[0 0 1 0] J»*312 055WH. ffir so 
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e*2*>**jbm\ DRAM<o«iaiittJBm«>iaj»KK 

K^J8**U DRAMWffljHiattJSmoEItttCKlt^ft 
fc*feO#*©_h«mS*3fcK«x., WIS— (O^tOT 

[001 1] w*«3oi&w«±, itai^ili:, Htr 
e»2 <o*mm±D r AMwa2iia»fijmoEittj=K:»t 

■mmtfrhb*), «rE#*©-t«**«:> sv^c^l 

n § ttr t * kite* 2 <ot««« t mmm 
ttira-f* tot?**. 

[0 0 12] »*S4^t±, W*«l ©fl&fcfc; ttr 
E^ 2 cOig^S liD R AM<7)S2llfi&^^[llBSHlS:tt 

e>*t£#fi©±gBm«-e*»K flrE«p*0>±.S5*«tt, 
svnc55-«LTKtt^tt^^ 1 <n±.unmtm2<n±.w> 

•k t&E#n ©±»m*fcffiE» 2 ©t««« 

[0 0 13] »*JS5<OS&9!#*tfc»ft#&:MU 

h 7 > v^. ? 1 <nr- v mmmt , hue^*^*« 

W-ttlrk. MED R AMiDSSilS^iSt^ h 9 > 

[0 0 1 4]'»#£6<0»lB^tfc»ft¥«l±, kf-y 
y-MI, yu-F^Il^H'-yflJ: 
O^^nffl ( n t± 3 &JhOg&) WjIH &^1r2> D R 
AMi, TS|5m^. ^iMMtiiatriSIJWSSr^SS 

ficO«m®<7?T *.«0T^f>^ (n-1) #EOjglt©* 
JfM-f S traB#lcMETSB«ffi4-ffM-T*^l oig 
mum (n-l) f|OfllO±i:M*ff« 

t5*20lgi:. ME«»BiO±^fl(rEnflO*«* 
<75 ^ *, <7) T ?> 9 n # g CO jg * BfiK "f ^> ^ PI Hf t - flff 

[0015] fflt^iaywisw^sitfcjB'ft^sti, iset 
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Xii4>99 9t^ fcf-y h«u Y- httfi, TV- hW. 
IS^hU-y'lSi^iSnfi (nU3&±©*E 
ft) 0*M**i-£DRAMfc*l^fc¥**llE>e 

i) »ixii»ii#io*«Ji*»j«-j-4iat«x-c 

[0 0 16] 

S, /W- HtXIi^ F U-vSIi 0 45^1 «5 io 
?tl, PROMOy-Hi, DRAMOjgjEEIg&Jy. 

[0 0 17] S*f 2©Mi: i >K DRAMAS® 
&J^W|18&K3S:tt<b*lJt— cOS*<OTSI5mffit, DR 
AMOSiaHiaJtt^<0|ffl»KR»t«»ttfcl&OS*O±« 

4. 

[0018] 3 JLl± 4 oiSi: i *) , Sfi^TiB 

*»iSv*U»*LTtfc»t&ttfc*l ©T««*i:*2 

■CKtfbftfc^ 1 coJiSPS®t^2 W±S5«ffii:^Cj!5: 
S^WKSM^SttTv* 4 #*<0ffi14^2(/>UiE^ 

[0019] gfisoiffiia i), n&4mii^£}# 
>^^oy-ne»Rt, DRAM^isaiiis&^Wfig; 

-f 4 h ^^yXi-W- h«»R4:«±|HI-<OIgK 4 0 

[0020] 6 wausu x *) , #*<oTgpma^ 

D R AMcoJKiiJl J: »9 loT«*HfcB«fC»)St 
4 S*fiOJi«pm«*DRAMWS:±S<02i«« 

+ 4»j&«©Hjad«4?ar< &4 0 40 

[0021] m*m7 <ommzi <k muxm >?9 

9i. DRAM«0S±^X{±*±@ 4 IJ i> 1 OT<0aSm 
• tra^CBJS+iJt*, i&tjQXiH >99 9 IzM-fZ 
tMBMnm&W&Z: < fc4. 
[0 0 2 2] 

[HJfeCT] WT> *%!E<OHjfcfflHov>TiSi93-tSo 
[0 0 2 3] (5ltt«l) if, *»Wn:owT, B 
1 -H2 lc^o*§|«.?gf 4 0 

[0 0 2 4] Bill, HifrM 1 Uft4¥«fc&a<atif& 
5r^1-rrffiEir-*4o IH 1 u.fcv*t\ n±v"j3>s 50 
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2J4ggv>N'7 4 (iv>-f ftfc P 7 x;K 5(4 7 

*®#i£»=«±, Tf-o^IHS&i 0 0 fy^JUKt 
*SDRAM-t;w2 oot* s Il?htv^„ :;t% 

Ti-u>fm%i 1 0 0 KI4, Jggij&T- 1 1 0 NMO S 
\-9**JX9 120i. 3 0 ttf&WcZtl, 

-E-<0±#Kt±, ^lSWife#IBi6, ^1E«17, IS 2 
«H*&iiim8, ^2EMJ19, &3«Wit£>iiJRl 0, 9H 
3EISUI1 l&NL!kmfhtLX\i*io ■tt £ t>ib, ±KT 
tn^iBl 0 0 14, aiV^N'7i;U2 4 3 <OP'?i;U4F , 3 
U^A^tt, fVy^^IISfiiDRAM-t;^ 0 0 

[0025] iBisis*?- 1 1 0 (4. 7 < -n> vmm 

5 JitcJt«?^^*3@^-; v'J n >|| (WT, poly- 
Si KtV^) M7^77Xv'j3>I (J^T, a 
-Si lt^ 7 ) *<=>44«St*l 1 ltii, :«S 
gM£ 1110 2 3^9f -UE* 1 EiRV 7 1 
mm6*MMLX^y9 9 h Lrv>i 0 -T^t)*,, 2^ 
B)T<7)r3>^^ hHWa-Si JRSO'lfl 3 Jipoly- S i SI 

V>4 0 

[0 0 2 6] -LffiNMOS h7>y^M2 0li, £l 
Jipoly- Si I^f>44y- Mil 2 1 i:, te^- f> 

tu 2 \ <n>mm.<»4)r 4 *-)v-gLif±M<D®mmt 

LX&m-rz v >; n >BHkK l 2 2 v V n >*Rrt 
t?y-HIl 2 im**»-o<6«Bt6«)T*i:4*ffi* 

Kl/^fyflSl 2 5t, $<bl--€-0^lcJ^jglKONS 

2 6 tZffi-LX^Zo ZLX, :bMSV-^, KU- 
vffirti 12 6t:, ±12^ 1 7 lif>Sieil 

6 ^nunyi-^ h ltv>5. -r^^*>> ^- 

S 1 2 1 ^C9/*>f TXCicTV-^, KU-f >F^<7)N 
^•fr*;v-^attt4mSI*ft(litP't4 J: ■? CLTv>i, 0 

^lgpoly-Si iOi«Rftt*IWl,T, ^- h 
1112 1 WLtv^c m-. dO#iS-et4, ffiift 

jkv-^, Kv-f 1 2 6 mm mm 

<,zm.W.Ztitz-y-4 Kv*-^«4 *)ML-a&f&Zti^ v> 

[0 0 2 7] ±fS$»» : F- 1 3 0 (4, 7 -f K»ft)R 
5±lcJfia$tt^^3®poly-Si)ma^<75Ji<Oa - 

si Ra»&fcA3g*T««*i 3 1 1> suaisi 

KfbSi3N4 mt^o) 4»5>44Si«*Rl 3 2t. 

R^ft^im 1 3 2 ±<7?§i:±sa5ma 1 3 3 1 *m*.x 

v»4. f «:*>*>, #4TSR«ffil 3 1 t§ft±g|5m® 1 

3 3 tomz&tti&mmwk 1 3 2 nmw&'&zm 

IflU, ©ffl^-T- 1 3 0 SrflHS-f 4 tkii:, a - S i 
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mxtfjisaJipoiy-si m<omnftfezmmLx®RT 
^mm 1 3 1 tiScLtv^o 

[0 0 2 8] ±f2DRAM-t;U2 0 0f±> $ 1 1 

poly- Si R* <b£>K 7- K?>f VSrfil^-f * 2oW 
y-MI2 0 1t> Sr- hVC2 0 lOfllHUft: 
IiftIt5y'^>Kifcl2 0 2 t> £S2«poly-S 
i jR;fttr*0>±«>WSi JR^feftav^toU***';*^ K 
flfii**-f*^-> h 7^ V 2 0 3 -?-<D±W«112 

0 4t. m3@poly-Si Raaf-tOiUJtatSti.fca 
-Si JK^&£* h K2 0 5i, *<0±iZte 
«S*lfc«ffcSi3N4 I^?>5:i§l«i)R2 0 6 t, 
^E#S««R2 0 6*>±fcJ£«3*tfclM*Poly-Si 
I*t4*^V-Hi2 0 7 t, ->'J 3>»'ffcBt2 0 
8 t*«x.rv»4o ttz, v'Jn^MlrtCIt 2o 
©y- hm«2 1 0<F>*y<< K-)*-;w«T*i:44fi4 
ujgi«Sitfcfi»«v-^. KU'f>'1H*2 0 9 (0* 

>«*2 10 (H*«>3*J!r) fciW§Jj«3ifCii»K - 
WS^OAstJKV-^, KL-f>fl2 10<OHM 
SSfflOtc, ±IBX h U->V- K2 0 5**3 h L, 

<f*OWaUEv-^, KM , /|i2 10i:if7h7'f 
> 2 0 3:4*3 ? HtvSo 

[0 0 2 9] ±E^*fM6«fl5«jt*tt»=ov» 
T, B2 (a) , (b) 5.^0 3 (a) ~ (c) U*-3* 
SKfltS. fcfiU H2 (a) , (b) Xtf H 3 

(a) ~ (c) r-(±, iWiliDRAM-t^2 0 0O 
»f®#SI£> H^&fliJfiTf-n^EIg&l 0 0©Siff 

1 3 OWWHttSSfc^itWl^U T^-n^llS&l 0 0 
(TJSfetK^ 1 1 0WNMOS F5-/yX?l 2 0©i 

[0 0 3 0] £1% 02 (a) KTjrf.MK, y'j3> 
*«1 Siffl 3 OffiT-figi^N^;^ i-?-<o 
±(?)P')x;V4 tZMlSLL. D R AMtJl' 2 0 OfflT-li 
P-?iJM*ML, -€-<0±lC7^ -;u : KiftR5 Srit 
«i-*o *l«poly-Si KSrJt«LT^f>, 

DRAM-t)l'2 0 0<oy- h«®2 0 1 ZMtiZ-fZ* - 
WttJR-C, ALT* fifcJKv-*. K 

U"f >a*2 0 9 tMLt^t), Mtffi2 0 1 £ 
tt«+ *->'J 3>$ftH2 0 2 £i£«1-£ 0 -€"LT, £ 
cov'j n>M!2 0 2co-*M K-y-^-^SBS: 
LT, ^iSa^ti (££T-(±fc3(t) SrK-T'L, 

[0 0 3 1] HI 2 ( b ) (C^-f «t 7 %2 Jf po 

ly-Si BliWSi Ri:*«*«»U v>frv9>* # V * 

So 

[0 0 3 2] -&K> 0 3 (a) ^^i-<t 9 DRAM 
-t: ;U 2 0 0 cor- h lEffi 201, t*7 h7^> 2 0 3, 
7 4 - ;u KKffcK* ? > 'J 3 >BMklR 2 0 8 * Bfiit 
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Ltz&y Z<n±.frt>*s*) 3 V$ft:lg2 0 8 SrSSLTSS 
jg^V-X. KU>f >(C3 * hi--S^3flpoly- S 
i R*ii«U St>lc-5-W±Ua-Si K**ftLt: v 
2ll*f>45^ h U- vV - K2 0 5 £JKfi£-f So TO 
\B#K» #if?13 0lt*i, *3Bpoly-Si Ita 
-Si Hi:4-ffi^lt«L, 2M4»t4*«IT*ti 
±K»3Spoly-Si Ii:i±> U V 

[0 0 3 3] JfcK, 03 (b) iZTF-r <t 7 D R AM 
io -t^2 0 OSJfStffl 3 0<D3l2rKi3V*-C\ ±Sa 
-Si KcO±^Si3N4 SH£ [§]B#^it« iftfcSHfc 
f4 0 t^^*»> ^g|JW§i^iIl 3 2, 2 0 6 £B 
J&1-So fLT, -5-<^)Ji^ej^4^poly- S i IR&Wffi 

0 T-liSm-tSISmffi 133*, D R AM-b* 2 0 0 T*l± 

7*u- h«® 2 o 7 i-tti-rtiMfSt-t-Zo 

[0034] 03 (c) izm-T J: 3 K, 

So ^ lt, £o±*»e>, 1 3 0(75§»ra5« 

20 II 3 lSt) t Sf±|51Si:-tliW3>^? ht43 
> 9 9 hJlfc^JSU £0±^t>> Al /Ti N-g-^* 

Bfr-f*^ «21K*£«m8, I2EH19, f3g« 
10X^3 1 1 iM>kKl&-f So 

[0 0 3 5] ±BH2Xtfla3tli**Lfc#, 
T^n^HIS&l 0 OO^iftsdTl 1 OOlStfctel 1 1 • 
t±, DRAM-b;U2 0 0<VX YV-i/J- K2 0 5 hWi 
B$KifiBt$n.fe^3®poly-Si JBIS-tfa-Si Mt)^ 
JfclJx NMOS h7>-^?12 OOy- hSffil 2 1 
30 |±D R AM-b;u2 0 0 <DY- hW,& 2 0 1 tffl9$ izifcffi 
Zfitz% 1 ^poly- S i mfrbft&o 

[0036] Lt^ot, ±.ummm-v&. -oovj 

T1-U7m&l 0 0 tDR AM-t^ 2 0 Oi^tS 

40 ■&„ 

[0 0 3 7] ffifit^T- 1 1 0 Offifet^ 111^. 

1 3 o <r>m.m (#fiTSKm® 1 3 1 > dr 

AM-tr^2 0 0 0^. h U-vV- K2 0 5 t $rRIB#tclt 
»*it7t>"j3>K (±IB|{ifiWl-Ctt, « 3 Upo ly- 
Si ia£>*a-Si 1W21I) T-fflEfigi-S£ tt?, I 

±.&<V£ n :t->'J 3 >gg (Mx.»f, ^3Hpoly-Si BS 
Rtfa-Si R0 2«Bt) -Ciit^^i^H-i: 
so i±ggc,^T?4>So 
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[0 0 3 8] itz, ±mMMM 1 T'J4, DRAM-b;U2 

0 oox h u-vv- kt, jftfit*?-i i oossfiMfri 

1 1 ^, S**^ 1 3 0 ©#ST«Bm« 1 3 1 *iq& 
KJ*«3*lfc3"J 3'/lf*aLAi«; «x.ff DRAM 
■b*2 0 0Oy-Ml2 0 1 £fif$ 
1-i*l«poly-Si Hl^, k*7 F7^>2 0 3 ^fti 
1-£S£2/Ipoly- S i R (£>4 nH£ 2 Spoly- S i JK 
StfWSi I<0 211) ±HStt#l 

i i ^m-mrumm 1 3 1 4 P oi y - s i m*m. 

»U iMIitXU 2 ft *3B*i-*i 

[0 0 3 9] ±C«*« 1 * YV-VJ- 

K2 0 5«2iItLfci', «x.»fpoly-Si »i<0* 

itiv^ *-Ct ftv^ 0 #K % .LSBHifcm ori <, r 

^ n ^lass 1 0 0 co^-mmT- 130 <otsb$s«« 1 3 
1 (vmmui a - s i ici »j m&Kv^m.fcmx-m®. 

-tzzt-e, ^rfrft^B^tjit, io#jg#jg|£SHb 

sa;*^ 1 1 0 omvitt. 1 1 1 <omwz a - s i itt 

ho 

[0040] ?f)i:, JifefgifeCT 1 <dx 7 ic, r-tuy 

EE&l 0 0ONMOS l-7>y^^ 1 2 O^LDDffiit 
tUCtt, gm**# <*-fk5-*«Ctft <, KU 
-f >ffi2***f--\r*;w::«#«:4;*.ftn J: 7 ftStW-fbtr 
8L!trtn«lMOS h7V-^^^«fii 
fc7& f pT!ii:ftoft 0 

[0 0 4 1] (gffiffl 2 ) SHJtflJ 2 K^*** # 

[0042] m 4 f±, mmm 2 K#4*ig ^utowi 
^*^i-o ^mmmx-it, f«Mwuu, eep 

ROM-bJH4 0i, D R (X14t-*v* ^ 

^SHIES) ONMS h?>v** 2 2 OM'PMOS h 
7>yX? 2 3 0i»«?tLTV^ 0 ftjb\ 
i^2 fcP-i/i^ 4 Affile, N>7i^3 tmfcZtlX j3 
CON-j7i;U3<0±U±fBDRAM^ailK<!0PM 
OSf7 ? 2 3 0 56 f J£/££*tTV>4 o ftj3, 7 -f 

->H-*BHfcR5, 1F«I6, 8, 10X0*11*17. 
9, 1 l^i±, _tfg*iSm tm%k<r>mWLX-$>Z><r>T-. 

[0 0 4 3] ±!2EEPROM-fe;V3 0 0li, ^2Hpo 
ly- S i JR^ «bft4nvhn- f> 301k, 

^iSpoiy-Si i*t>^47o-f r/^y-i-tl 

3 0 2 k, W*«0®BB*tt«i**5"J 3>»<kR3 0 
3i, fiiRV-^, KU-f >fS«3 0 5 
-x, Kl/-f >W&3 0 6 i:£fit;tT:^4o 
[0 0 4 4] JiffiD R AMJ^aialSScoNMO S h7>y 
**2 2 0 14, ^l^poly-Si flSW»& ft ») 7 - 
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v t L-C«iB-j-&r- YW2 2 1 -?-OjgH*KM 
t^'/'J 3>^blK2 2 2 k, SfiftRV-*, KU-fV 
fi*2 2 4 t, fiiSV-X, KU-f ^«*2 2 3 fc* 

.7 Vv*? 1 2 0 £fS|«T*4o tft, ±I2D R A MS 
i22[US&OPMO S h y 9 2 3 0 14, lSpoly- 

s i mfrbtthY- ymmz 3 1 t, *nmm*®m-r 

4 3V»fkl2 3 2 £, J*»a?V-*, KW^fiR 
M2 3 4 fc, eaUSV-^, Kl/>fVt*2 3 3 tS:i 

[0 0 4 5] -Tftto*,, #MOS F7>v^? 2 2 0, 
2 3 0<oy-Ml2 2 1, 2 3 1 EEP ROM 3 

0 0070-7^^ yyy- vmm.3 o 2 tz, xmnm 

lilpoly-Si Kt?#*i-4£fcKJ: •} , £«ft<0|nJJt 

ie<offiin&-fti:*SIo-cv>4 0 
[0 0 4 6] ft is, ±EHife^J 2 -Cf±, E E P R OM-fr 
^3 0 0< , )7D-7'f>'?'7'-Hl3 0 2 t < DRA 
MO 7- K7-f Vtft^y- hm*2 2 1, 2 3 1 t$r 

20 $.^4 fcco-eiift < , DR AMC0tf-y h YV 
- v> - h\ 7 , l'-Mlf4, EEPROM-b)V30 
0O7n-fr/i'7'-h?l3 0 2^ n>l-n-,U/ 

[0047] (msfiq 3 ) >xiz, mmm 3 iccv^-cgi,^ 
[0048] m 5 a, mmm 3 K««^«fMtKo-ff 

0J4, 7£*2o(73g|5^-^^-tij$ : Mr t -1titi:^oTiJ »), 

7i^2ocogB7>i4jifB^jsCT 1 u*i»t&»atmi:flia 

30 *LTV*;& 0 -J-ftfc*,, *3*poly-Si BtRtfa-S 

1 ffi|i:<0 2JS^P>ft*^STSP«ffil 3 1a, 13 1b 

-^<0±<OSi3N4 ffi?^<bft-S>§S^»ffill 3 2 a, 
132bk, ^4^poly-Si R*f>ft 4S*Ji«*S 
13 3a, 1 3 3 b i«rffix.TV^ 0 ±fE— 77 

<0$#±SBSffil 3 3a t*fte7j<7?§ST£Bmffil 3 1 b 
t l±&m<om 1ST-13 5C, — 73<7)#»Tg|5me 1 3 
1 a i:tt*oM±«It 1 3 3 b t {±*a<75^ 2 Jg^ 
1 3 6t-, •€-tl--5'^ggtS^TV^ <> off), ^i^g 

[0 0 4 9] -t-ftfr*,, **»J3-Cf4, #S^^<Offi 

* 4 - t PTtl t ft * o 

[0 0 5 0] (^JfeCT 4 ) S^M^J 4 KO^TKW 

[ 0 0 5 1 ] El 6 (4, ^JfeCT 4 l;#4#*^«<0#a 
^1 3 0Oltffifi?>g£7j;U ±K«MCT3 tSBtttLft 
^jttftoTV>4o ^HJfiCT4T(i, $«ffi(4 2oCD 
SPfl-UEHSttr* <), ^l®poly-S 
50 i R*<bfc4§iTSI»Rffil 3 1 at. -tO±l=«l8[$ 



(7) 



ftfflW- 7-2 3 5 61 6 
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*iHHb3*ifcSi3N4 mfrb%Z>&W%m.l&\ 32 a 

C0a-Si R*»f>4:*$*±«**l 3 3 a T 
VS. i/:, » 2 ©poly- Si WkJZ.Tf*<F> 

_k<Oa-Si K*»C44**Tffl5mai 31bt, 
±K*«tg*LBMI:S*Lrt:Si3N4 K*&**MIMMI 
132bt, *0±K*t»3fLfcJp3Jipoly-Si R4> 

*>, Illicit, «WKJMt3*Lfc4>fc <H3o 

(*MM|-ei±, ^2Spoly-Si HS^a-Si JR*» 
t>^S21I) -*cO^*±g|3K«i 1 3 3 aRZfm 
uv^-iT^mmi 3 1 b £ Lrmifc-TZ X 9 tc, 2 o 

[0 0 5 2] ^mseiu-eti, ±EHJfiC!l3 ICjt^T, 

US, 1 3 &\im2<T>^l-X'hZ> a 

[0 0 5 3] 0 7(i. ±f2**fiW3 5LJ±4 tCJ:S#S* 
^fc fcwmffitt^ttfcJfctM- St'-*-? 20 

H 4 1 W*«l±fll* co^i^wffl* * -?- it* *L-TfL^ 

vf^iftL* a* <b #*st t * iwaKk-r * i £ tfwm 

[0 0 5 4] 4*. JiI2^ifiM3SO f 4-C-(±, Jg**^ 30 
1 3 0O«ffiW-9*)±gBm«*-6V^±TgB«ffi<Ov»-f*L 
**poly-Si HLhKa-Si L/:2ilf« 

i3N4 K£>3pTt&#ffii& t »'b*L, BtfkSi3N4 Rjft^fc 

[0 0 5 5] ±IB#ft»^l 3 0*J¥</*7 4- 

< &fU *;o f <£>-!> 0 
[0 0 5 6] #38WO*Sfr»«Ufcv*Tx 

W*3*U DRAM. A/DXtiD/A^mt?, f-E 
EPROM, SCF, MASK-ROM, I /0»S f 
High VoltageEI»ti!0#ltllI»«r«tt-i-4tz|SiU, # 
@»0±RaSS:|aimpU®J!!S$#tA:JS-C«jai-4ii:-C, so 
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" [0 0 5 7] £ib\ ±ie#HM«T-(±*B&L^^\ O 

<0#aJf («^.tf±|B|g*«K£»t*poly-Si K$0 

[0 0 5 8] K»«ffi*»3 
Vt-ab5 3 V^WDRAMfc'tBx./.i^NIfl^gKiJV* 

-c, 5 V^f^-f ^ t ©mi: 3 V - 5 v Am* -f 

—73, 3 V^(OD R AM<OSaai&<0 > 7 > ->'X ? I: 
l±, ji1IH±3 V<o«£E* t eiin*^&**, *ttUioTii 
4. 8VeKO*v»tr-^fl94r*S*«e|llni$*t4Ci:jJ» 
*<0*§-£\ *5&W*SfflL, DRAM<Ojgffl0S§ 

T, ipwr- h*fkK*»*-r«i tK<fc «K DRAM 

&X£, fllglttomiSrHiit^-CSSo 
[0 0 5 9] 

y'tii "9 4&S& 1 <0*tit> ifflfc¥i|c#**±.KiB 

5l'7>yX?(?)iv^tI > PROMcor-M 
DRAM«)fflaEU»JSld1.OHB»=IS!»tfe*tfcfF*<0 

DRAM*fltifc**flt»ll(0«jS|-/n-fc^o«ifr 

[0 0 6 0] »*a2^l:«4MMfCiS 
DRAMWffljaia»W*1.0BIHH=K»t<b*i.fc — <0« 
ft«0TSl5tt«t, DRAMW^ai3%Jil.nwBI^t-^lt 

■f^BE^O^^f&'M-C-^ SCOT*, **#i8Ejl<D/J%aifk«r 
m& Z.£i) t X'£ho 
[0 0 6 1 ] »*S3X{±405IWlC#S^i|:#:^eiC 

^55-«t LXtSM "b itJt* 1 co±S5m® t * 2 

o±asmffit75^4^, ^ 1 <oT®,nm£%2<D±.ffim 

M£l,i'%.%.tolzmm2tiX^Z> £$Hz%2ff)TWH.m£ 



SBB¥ 7 - 2 3 5 6 1 6 
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14 






3 




[0 0 6 2] ljt##5 0»WK«**»fc*ilK:J:4 




4 








5 








6 


is i vmttiwR 


RAMOaiaEI»*»Jfti-* h7>vX^(Dy- MS* 




,7 








8 


ft 2 Jf MttMR 


?*t£d*, £*i6tW-OI8i:J: DJMttiOT, fife 




9 








1 0 








1 1 




[0 0 6 3] »*3S 6 ©«W J: * 
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1 0 0 




i: , ^s<75TSI?mffi«- D R AMiOfii J: H 1 of© 




1 1 0 




mv.mtmmzBf$.i-z #*?>±gi5mi££DR 




1 1 1 


t&trLVf- 






1 2 0 


NMOS 


«Bfttr±»om*^w-t*i»*!!iaoEiif[*«ii?ft< ^so 




1 2 1 


Y- MI 






1 2 2 


S"J3VBMUI 


[0 0 6 4] »*«7©*WKff*¥***«KJ:a 




1 2 5 


ftlKV-^, KM*/ 


t> SfitZJl'f * Sr. DRAM«t±iXlif± 




1 2 6 




• J: H 1 oTOtll i WWCiBStt 4 fcft, WSOL 




1 3 0 








1 3 1 
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1 3 2 








1 3 3 




immcoffimtcmwi 




2 0 0 


D R AM-t* 


[HI] fSJfcfll 1 K«4#*#§6«<0«ii*^-*-KriBia 




2 0 1 


7 - K 9 > 






2 0 2 




[ED 2] XKM 1 C*i*i#l«OMIgOHD 




2 0 3 


fc? -y h 7 >f > 






2 0 4 








2 0 5 




[S3] Hffiflli i:«4#i#«io»aigoHS 




2 0 6 








2 0 7 






30 


2 0 8 




[EI 4] ^M2lc«£^*#K1KO*jft«^KiaiB 




2 0 9 








2 10 




[n 5 1 uttffli 3 ^a******^***^*^ 




2 2 0 


NMO S F7>-/^^ 






2 2 1 




[gi 6 ] $mm 4 Ka*¥*rama#*%?ff»0* 




2 2 2 








2 2 3 




[EI 7] ±g» 3 Xli 4 t: J: ^§tf^ t «OS 




2 2 4 








2 3 0 


PMO S h5>y^? 






2 3 1 




[EI 8] *»Wo*i#Mi:J:ot, #«<oia»* 1 


40 


2 3 2 








2 3 3 








2 3 4 








3 0 0 


EEPROM-b* 


[HI 01 *»jK^[6]±4:y^n^, fy^i«Oi 




3 0 1 








3 0 2 


7D-f-( yyy- vw& 






3 0 3 


v"J avBMbit 


l 




3 0 5 




2 N^^;u 




3 0 6 





(9) ftfflW- 7-2 3 5 6 1 6 






(10) 



7- 2 3 5 61 6 




[15] 
135. 136 



133a 

132a 



.133b 
132b 



> 



[H7] 



1.002 




-5 0 

mtmn (v) 




%18 poly-Si 



J?2lpo«y-Si« 



[09] 





A/D D/A 
converter 


DRAM 









MPU 



1/0 



SCF 



MASK-ROM 



f-EEPROM 



High Voltage 



(11) 



7 -2 3 5 6 1 6 



[II 0] 



(a) (b) (c) 

0.8^m firt 0. 5pm 0.35,um 



analog 


dfgKal 




analog 


digital 




analog 


















cflgUdl 



(sDint.ci.e m%m^ jfnmm^ fi amm^mm 

HO 1 L 21/822 
21/8234 
27/088 

27/10 4 6 1 7210-4M 

9170-4M H 0 1 L 27/08 1 0 2 H 



(72)%^ fe® 

>tKfl?PWrff^Pmi006#* feTlt? 



n!EP*er -»I ANK(uspro) 



